Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.002 Å; R factor = 0.035; wR factor = 0.093; data-to-parameter ratio = 18.0.
In the title salt, 2C 8 H 12 N 5 + ÁC 6 H 8 O 4 2À Á4H 2 O, the anion is located on a centre of symmetry. The observed supramolecular network of the crystal structure is produced by ten different hydrogen bonds of the N-HÁ Á ÁN, N-HÁ Á ÁO and O-HÁ Á ÁO types. One additional O-H group is not connected to an acceptor site.
Related literature
For uses of biguanide complexes in medicine, see : Sirtori & Pasik (1994) ; Clement & Girreser (1999) ; Thompson et al. (1999) ; Ross et al. (2004) ; Woo et al. (1999) ; Watkins et al. (1987) ; Morain et al. (1994) ; Marchi et al. (1999) ; Shapiro et al. (1959a,b) . The salts of biguanidium (1+) or (2+) cations have been tested for non-linear optical properties, see : Matulková et al. (2008 : Matulková et al. ( , 2010 ; ; ; Pinkerton et al. (1978) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: COLLECT (Hooft, 1998) 
Comment
The wide area of application of biguanides involves the field of medical research (Sirtori & Pasik, 1994; Clement & Girreser, 1999) , especially in the treatment of diabetes mellitus (N,N-dimethylbiguanide and N-phenylethylbiguanide) Ross et al., 2004; Woo et al., 1999) . Biguanide derivatives are also used in the synthesis of antimalarial drugs (N-butylbiguanide) (Watkins et al., 1987) , and in therapeutic treatment of pain, anxiety, memory disorders (Morain et al., 1994) and hypoglycaemic activity (Marchi et al., 1999; Sirtori & Pasik, 1994; Shapiro et al., 1959a Shapiro et al., , 1959b .
All the ionic crystal structures containing biguanide moieties are formed by relatively strong hydrogen bonds (Matulková et al., 2010; Matulková et al., 2008) . These intermolecular and intramolecular hydrogen bonds can substantially affect the geometry of the biguanidium cations Pinkerton et al., 1978) . It was found in general that, as the value of the angle between the planes (formed by three nitrogen atoms and one carbon atom) in the biguanide molecule increases, the bonding distances increase and thus the electron distribution changes.
The molecular conformation of the constituents of the title compound is illustrated in Fig. 1 . Hydrogen bonds in the crystal structure are formed between N-phenylbiguanidium cations and adipate anions, between N-phenylbiguanidium cations and water molecules, as well as between the carboxylate functions and water molecules. Hydrogen-bonding geometries in the title compound are listed in Table 1 were constrained to ride on their parent atoms during refinement, with U iso (H) = 1.2 U eq (pivot atom).
Figures Fig. 1 . Atom-labelling scheme of N-phenylbiguanidium(1+) adipate dihydrate. Displacement ellipsoids are drawn at the 50% probability level. 
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